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ABSTRACT 
STEVEN DICKENS: Comparison of Treatment Result and Compliance Between Private 
Practice Medicaid and Non-Medicaid Orthodontic Patients 
(Under the direction of Dr. Richard A. Beane) 
 
Treatment result and compliance for orthodontic Medicaid patients was assessed and 
compared to non-Medicaid patients of similar initial severity.  All 55 practices providing 
orthodontic treatment covered by Medicaid were asked to submit their last five Medicaid 
cases and five non-Medicaid cases of similar initial treatment complexity.  Nine practices 
agreed to participate.  Initial models, final models, and progress notes were obtained for all 
subjects.  Casts were scored using the peer assessment rating (PAR) index to obtain treatment 
result data.  Progress notes were reviewed for compliance data.  No significant differences 
were seen between the Medicaid and non-Medicaid groups based on initial PAR, final PAR, 
or the percent of PAR reduction.  No significant compliance differences were seen based on 
broken appointments, broken appliances, or number of poor oral hygiene comments.  The 
Medicaid and non-Medicaid patients in our study did not differ significantly in the 
effectiveness of treatment received or their compliance with treatment.  
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SECTION I 
LITERATURE REVIEW 
 
Medicaid is a program that is funded by both the federal and state government to 
provide health care services to eligible needy persons.  The program serves as a safety net for 
the lowest income, uninsured persons of the United States (US) and is the largest source of 
funding for the nation’s poorest people to receive health care.  The amount each state 
receives from the federal government is determined by comparing each state’s average per 
capita income to the national average.  This is known as the Federal Medical Assistance 
Percentage (FMAP). 
Each state is allowed to establish its own policies and guidelines as to what services 
are covered and who is eligible to receive benefits.  These guidelines must fit within the 
federal government’s broad regulations.  In the state of North Carolina (NC), orthodontic 
treatment is covered by Medicaid for functionally handicapping conditions.  The probability 
for approval is increased when two or more of the following criteria exist: severe skeletal 
condition, severe occlusal discrepancies, crowding that is moderate to severe and 
functionally intolerable, overbite that is deep and traumatic, overjet greater than or equal to 
six millimeters with excessive protrusion, openbite, psychological and emotional factors, or 
potential that all problems worsen.  NC’s policy is written so that coverage is limited to those 
under the age of 21 with functionally handicapping malocclusions and can only occur once in 
a lifetime. 
2The Medicaid Commission Report in 2005 shows that the Medicaid program is facing 
financial crisis.  From 1998 to 2003, Medicaid expenditures rose 62%, from $153B to $248B.  
Compared to private insurance and Medicare, Medicaid costs have increased the fastest.  The 
major reasons cited for this are: costs of services rendered continue to rise, eligibility criteria 
was expanded during previous years of economic prosperity, the number of individuals 
eligible for Medicaid greatly increased during poor economic periods, and there is a growing 
population of people in need of long-term care. 
In reaction to this funding crisis, The Medicaid Commission was established in May 
of 2005 by charter of the Secretary of the United States Department of Health and Human 
Services.  The commission was formed with the purpose of generating options to save $10B 
over the next five years, and provide long-term recommendations to ensure sustainability of 
the program. 
There is cause for concern in NC, like many other states, because of increased need 
for Medicaid services.  In a five year period, the average number of monthly Medicaid 
eligible persons increased 29% , from 850,111 people in 2000 to 1,055,854 in 2004 (N.C. 
DHHS, 2004 Annual Report).  Although the state budget picture has improved from 2004 to 
2005, there is still an estimated state deficit of $500M.  The most recent budget proposes a 
$350M reduction to state agencies (N.C. Office of State Budget Management).  Likely to 
receive cutbacks would be the Medicaid program since it has previously been threatened to 
receive cutbacks and now consumes 15% of the State’s budget. 
Not only is supply of funds a concern, but the supply of practitioners offering 
Medicaid services is also concerning.  As of fiscal year 2003, only 55 practices including 
Orthodontists, Pediatric Dentists and General Dentists have received approval for Medicaid 
3coverage of orthodontic services.  This is an inadequate supply of practitioners to treat the 
state’s entire Medicaid population particularly since these practitioners are largely 
concentrated in the more populated and affluent areas of the state.  Also of concern is the fact 
that as of FY 2003, only ten of the practices accepting Medicaid are treating 84% of the cases 
approved.  The number of cases approved for Medicaid coverage increased from 1064 cases 
in 2002, to 5044 cases in 2005 (N.C. DHHS).  This occurred without a significant increase in 
the number of practitioners providing orthodontic treatment for the Medicaid population.    
To date, the only indication of treatment result is a line on a post treatment 
assessment form where the practitioner subjectively indicates if the treatment delivered was 
excellent, good, fair or poor.  Practitioners are not required to submit final models, pictures 
or radiographs.  There is no way of objectively knowing whether or not funds appropriated 
for good orthodontic treatment are being properly utilized. 
A study was done in Alberta, Canada to determine if a sample of publicly-funded 
First Nations patients received equitable orthodontic treatment to that of privately paying 
patients.  Using the Peer Assessment Rating (PAR) index, treatment result and degree of 
improvement were compared.  This study revealed that even though the initial severity of 
First Nations patients was worse, there was no significant difference in the final PAR score 
between the two groups.1
Similar research was done in the state of Washington to determine the effectiveness 
of their policy that covers interceptive phase I orthodontic treatment.  In this study, the term 
effectiveness related to how much improvement was seen at the end of this early treatment.  
They found that Medicaid and private-pay patients were who started out with similar severity 
4of malocclusion exhibited a similar degree of improvement despite the Medicaid patients 
missing significantly more appointments while also having poorer hygiene.2
Phase I treatment is a controversial topic when it comes to its efficiency.  Early 
treatment has not been proven in any research to reduce the need for Phase II treatment and 
has been shown to increase total time in braces and the financial burden for a patient who 
also receives Phase II.  So even though you may see significant improvement in Phase I, a 
patient who receives Phase I and Phase II treatment has not been shown to obtain a better 
result than someone who only receives phase II treatment.  In recent randomized clinical 
trials done at UNC3 and UF4 investigating early treatment of Class II patients, it was shown 
that those who received only Phase II treatment finished treatment with a similar treatment 
result to those who had two phases of treatment.  Furthermore, patients who received single-
phase treatment did not require extractions or orthognathic surgery at a higher rate than 
patients receiving two-phase treatment.3
Little research has been done to examine the compliance of orthodontic Medicaid 
cases.  As stated previously, poorer oral hygiene and more broken appointments were 
reported by Mirabelli et al in 2005.2 This study compared non-Medicaid patients treated in 
one clinic to Medicaid patients treated at a separate facility.  It is difficult to compare 
compliance behaviors between two separate treatment facilities.  Some facilities may be 
harder to get to, particularly for patients without a lot of financial resources.  In addition, no 
criteria for hygiene grading were defined.  This makes it extremely difficult for two separate 
treatment facilities to comparably score hygiene.  This study did however report no 
difference in appointment-keeping or appliance wear compliance between Medicaid and non-
Medicaid patients. 
5Horsley in 2004 examined appointment-keeping behavior between Medicaid and non-
Medicaid orthodontic patients.  This study looked at the number of broken appointments over 
a one year period in the orthodontic clinic at the Medical College of Virginia, Virginia 
Commonwealth University.  They found that 40% of all the broken appointments were 
attributed to Medicaid patients which only compromised 26% of the total patient population.  
Their Medicaid patients broke appointments at nearly twice the rate as their non-Medicaid 
patients, 15% versus 8% respectively.5 This study may not be very generalizable because it 
was done solely within a university setting and may not reflect results seen in private 
practices.  Universities in large metropolitan areas are frequently difficult to get to and 
require money for parking which can be difficult obstacles for patients of limited means.   
A recent survey of North Carolina orthodontists was administered to examine the 
perceptions toward treating Medicaid patients.  Practitioners were categorized into those who 
currently treat Medicaid patients, those who formerly treated Medicaid patients, and those 
who never treated Medicaid patients.  All three groups reported that low fee reimbursement 
as a major problem with the Medicaid program.  Past providers and those who have never 
accepted Medicaid showed a trend toward having perceptions of Medicaid patients as being 
unruly/uncooperative, failing to show up for appointments and canceling appointments at the 
last minute.  Current Medicaid providers did not report these items as items as much of a 
problem as the other two groups.6 This clearly shows that the perceptions of those who 
believe orthodontic Medicaid patients to be less compliant may in fact be false since those 
practitioners that are providing the services aren’t reporting compliance to be nearly the same 
problem as those who never or used to treat Medicaid.   
6Several studies from general and pediatric dentistry report negative practitioner 
perceptions toward the treatment of Medicaid patients.7-10 In a survey of pediatric dentists in 
North Carolina, practitioners reported inadequate reimbursement, fear of broken/canceled 
appointments, and need for prior authorization as the top reasons why their practices limited 
access to Medicaid patients.11 
There are some data implicating higher rates of broken appointments in general dental 
and pediatric practices that may support the previously stated practitioner perceptions.  Iben 
et al. prospectively tracked appointment-keeping behavior of pediatric dentistry patients in 
Eastern Iowa.  Medicaid patients in this study broke more appointments, failed to give 
cancellation notice and were late for more appointments than non-Medicaid patients.12 
Fazio and Boffa retrospectively looked at possible variables that associated with a 
patient having a high risk behavior for not showing up for their appointment.  Their strongest 
correlate with being a high risk for breaking appointments was that of Medicaid being the 
source of payment.13 
Orthodontics is different from pediatric and general dental services with respect to 
Medicaid coverage in that orthodontic care needs to be predetermined and is covered only in 
instances of very poor malocclusions.  In addition, orthodontic treatment is elective, and 
orthodontic patients covered by Medicaid are more likely to be internally motivated.  In 
private practice, orthodontic treatment is frequently valued more by the parent than the 
patient.  This situation in orthodontics could logically lead to Medicaid patients valuing their 
treatment more and thus being more compliant and respectful of appointment times. 
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SECTION II 
MANUSCRIPT 
INTRODUCTION 
Orthodontic Treatment Outcomes for Patients Covered by Medicaid 
There is a paucity of literature devoted to orthodontic treatment of Medicaid patients.  
This is disconcerting because it is particularly important for those with little resources to 
overcome functionally handicapping malocclusions.  Little is known about the outcomes of 
orthodontic Medicaid patients.  Post-treatment records are not required to be submitted 
following orthodontic treatment covered by Medicaid in the state of North Carolina (NC).  
The only indication of a case’s treatment outcome is a fill-in-the-blank subjective assessment 
where the practitioner circles excellent, good, fair or poor on a post-treatment summary form.  
No criteria are given for how to assess each case. 
 There has been a sharp increase in the number of orthodontic cases submitted and 
approved for Medicaid in NC in recent years.  The number of cases increased from 1,064 in 
FY2002 to 5,044 FY2005, an increase in 40% annually (N.C. DHHS).  With more treatment 
being rendered, it is important to determine the treatment outcomes and to assure that the 
Medicaid patients are receiving a standard of care similar to those who are not covered by 
Medicaid.   
 The dynamics of Medicaid coverage for patients in NC is complicated by 
reimbursement issues.  The current NC reimbursement rate for Medicaid is just slightly over 
9half the national average fee for complete orthodontic treatment.  Practitioners might be 
tempted to provide substandard care for a substandard fee, but this question has not been 
addressed. Therefore, our first goal of this study was to examine the treatment result and 
amount of improvement orthodontic Medicaid patients received versus non-Medicaid 
patients of similar initial severity.  
Compliance Issues for Patients Covered by Medicaid   
Previous reports from general and pediatric dentistry cite higher rates of broken 
appointments and poorer compliance as a barrier to caring for Medicaid patients.1-5 These 
were key reasons given by pediatric dentists for not accepting Medicaid-eligible patients.5
Three previous studies have examined this question for publicly funded orthodontic care.  
Medicaid patients were reported as having more broken appointments6 and poorer hygiene 
for those orthodontic patients who are publicly-funded.7,8 
If it is true that Medicaid patients are less compliant, this could dissuade more 
practitioners from providing orthodontic services.  This could be a serious concern in NC 
where there is a well-documented increase in Medicaid-eligible children but a limited 
number of practitioners who accept Medicaid-eligible children for orthodontic services.  For 
example, 10 orthodontists were responsible for 84% of cases in FY 2003.9 To explore the 
patient compliance issue in NC,  our second goal was to compare compliance factors 
including broken appointments, broken appliances and poor oral hygiene. 
METHODS AND MATERIALS   
 This research protocol was approved by the Biomedical Institutional Review Board at 
the University of North Carolina. 
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Sampling method 
There were 55 private practices in NC in FY 2003 approved for orthodontic services 
covered by Medicaid.  All were contacted by mail and invited to participate in this project.  If 
no response was received within six weeks, the practitioners were contacted by telephone to 
determine their willingness to participate.  Participation required that each practitioner submit 
initial and final models for their last five completed Medicaid cases as well as five non-
Medicaid completed cases.  Both Medicaid and non-Medicaid cases were matched for similar 
initial severity.  A copy of the progress notes was obtained for each case submitted to 
evaluate each patient’s compliance.  Confidentiality was guaranteed for each practitioner and 
their patients. 
Sample 
Nine practices agreed to participate.  One practitioner submitted only three cases in 
each group while another practitioner submitted only seven.  One practitioner did not have 
progress notes available for two patients, and another did not have progress notes for three 
cases. 
Data Collection 
Protected health information was masked for all cases and each was assigned a 
unique identifier.  Because Medicaid only funds one phase of orthodontic treatment during an 
individual’s lifetime, only treatment scheduled to end in the full permanent dentition was 
examined.  All models were from the start and end of this phase of treatment.  The start of 
treatment was defined as the first appointment where fixed orthodontic appliances were 
bonded.  The conclusion of treatment was defined as the appointment where the last fixed 
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orthodontic appliance was removed.  All compliance measures were tallied from these two 
time points. 
Initial and final models were scored using the Peer Assessment Rating (PAR) scale as 
originally described by Richmond et al.10 To avoid measurement bias, casts were graded in 
random order.  Each case was scored by one examiner.  Initial and final models for 10 cases 
were randomly selected for intra-examiner reliability testing. 
To measure compliance, the number of broken appointments, broken appliances and 
poor oral hygiene comments were tallied for each subject.  Broken appointments included all 
appointments that were canceled less than 24 hours in advance or for those appointments for 
which the patient was more than 30 minutes late. Broken appliances included any fixed 
orthodontic attachment that was noted as loose or completely debonded.  Broken archwires 
and damaged attachments to bonded appliances were also included as broken appliances.  
Poor oral hygiene comments consisted of any notation of oral hygiene worse than fair, a 
grade of less than C, or any warning of decalcification or decay if hygiene does not improve. 
Statistical Tests 
Intra-examiner reliability testing using correlation coefficients suggest excellent 
reliability between grading with r = 0.98 for initial PAR scores and r = 0.94 for final PAR 
scores.  The Cochran-Mantel-Haenszel test was used to test for statistical significance 
between Medicaid versus non-Medicaid patients using a level of significance of  p < 0.05.   
RESULTS   
 There was a slightly higher proportion of females in the non-Medicaid (60%) versus  
the Medicaid sample (65%).   Further demographics are shown in Table 1.  The average age 
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at the start of treatment differed by only 1.4 years.  The average treatment time and number 
of appointments for each group only differed slightly. 
 Data on the treatment results are shown in Table 1.  Pre-treatment severity, as rated 
by the initial PAR scores, was similar with no statistically significant difference (p=0.38).  
Likewise, when controlling for practice effect., no significant differences were found in 
either the final PAR scores (p=0.45) or the percent of PAR reduction (p=0.98)  
Final PAR scores were categorized, with slightly modification from Tulloch et al.11 as 
follows:  Excellent = 0-4, Good = 5-9, and Fair = > 10.  Although some variation was found 
between the two groups, the largest difference was seen in the percent of cases that finished 
with an excellent PAR score. More non-Medicaid cases (6.6%) finished with an excellent 
result but this difference was a net of only three cases in total. 
 Mean compliance data are illustrated in Table 2.  In combined data from all the 
practices, no statistically significant difference was found between Medicaid versus non-
Medicaid patients on broken appointments (p=1.00), broken appliances (p=.81) or poor oral 
hygiene comments (p=0.33). 
DISCUSSION 
These data show that Medicaid patients in this study had no significant difference in 
the percent of PAR reduction or distribution of final PAR scores.  Most of the cases in both 
groups finished with a final PAR score regarded by most as excellent.  Richmond suggested 
that > 70% PAR reduction reflected a case that was greatly improved.10 The average PAR 
reduction of 86% in our sample greatly exceeded 70%.  Only one practice had a percent PAR 
reduction below 70% and that was in the non-Medicaid group, but it should be noted that the 
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group started with a relatively low initial PAR average, making it difficult to achieve a high 
percentage PAR reduction.   
Our results compare favorably in terms of treatment result to that of the two most 
notable published studies involving publicly funded orthodontic treatment for indigent 
populations.7,8 Both studies reported equal treatment in terms of PAR score improvement as 
we have found, but the results are not entirely comparable because different weightings of 
the PAR scale were used in the study involving First Nations patients in Alberta, Canada8
and mixed dentition treatment was evaluated in the University of Washington (UW) study.7
A limitation of the present study is that only 9 of the 55 practices treating orthodontic 
patients covered under Medicaid volunteered.  These nine practices treated only 130 of the 
2203 (6%) total number of cases approved for Medicaid coverage of orthodontic services in 
FY 2003.   A major factor that restricted our sample size was the requirement that final 
models be available from each case.  Most non-participating practitioners cited this as the 
reason for not participating.  It could also be argued that the more conscientious practitioner 
obtains final models, thus, potentially biasing our sample.  Regardless of whether this 
occurred, the only way to reliably evaluate quality of care is to use pre- and post-treatment 
models.   This would be more costly to the practitioner and may decrease the number of 
practitioners participating.  
The data showed no significant difference in compliance between the two comparison 
groups.  Medicaid patients did not break more appointments, break more appliances or have 
poorer oral hygiene.  A possible explanation for the compliance difference seen in our 
orthodontic patients and those of pediatric and general dentistry practices could be that 
orthodontic patients are more internally motivated for esthetic change that orthodontics 
14
provides as opposed to the benefits of general dental services.  Our sample of patients was 
older than the one at UW7 and it is possible that our patients were more motivated for 
orthodontic treatment to help social interactions which are increasingly hindered by poor 
esthetics as children mature from early adolescence to adulthood.  Another possible 
explanation as to why we didn’t see a difference in compliance between our comparison 
groups is that there may have been systems in place in the participating practices that achieve 
the result of no compliance difference.  Regardless, our data demonstrate that under the 
conditions of this study, there was no difference in compliance between Medicaid versus 
non-Medicaid orthodontic patients.   
15
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TABLE 1
Treatment Result Data
n
Age
@
Start
of Tx
Tx
Time
(years)
# of
Appointments Initial PAR Final PAR
% PAR
Reduction
% Cases
Excellent
%
Cases
Good
%
Cases
Fair
Md 3 12.7 2.2 19.7 27 4.7 84 33 67 0Practice #1 Non-Md 3 13.7 1.5 16.7 19 7.0 51 33 33 33
Md 5 14.3 2.1 22.4 32 3.2 89 80 20 0Practice #2 Non-Md 5 18.1 2.2 20.2 25 2.4 91 80 20 0
Md 5 13.1 2.3 22.6 40 3.8 90 60 40 0Practice #3 Non-Md 5 12.3 2.1 19.8 30 3.0 90 80 20 0
Md 7 11.8 2.2 22.6 20 5.6 72 57 29 14Practice #4 Non-Md 7 12.7 2.4 23.7 30 4.1 85 57 43 0
Md 5 14.3 3.2 28.0 34 3.2 88 60 40 0Practice #5 Non-Md 5 21.5 3.2 31.6 40 2.0 95 100 0 0
Md 5 15.4 2.8 27.0 35 2.2 93 100 0 0Practice #6 Non-Md 5 12.0 3.4 29.8 34 4.8 88 60 20 20
Md 5 12.8 2.2 21.2 33 4.4 88 80 0 20Practice #7 Non-Md 5 13.4 1.9 23.2 28 2.2 91 100 0 0
Md 5 13.3 2.4 22.4 37 6.0 83 60 20 20Practice #8 Non-Md 5 17.5 1.8 17.2 27 4.6 81 60 40 0
Md 5 16.0 2.9 32.0 42 3.6 91 60 40 0Practice #9 Non-Md 5 12.5 2.3 32.0 42 3.8 90 80 20 0
Md 45 13.6 2.4 24.2 33* 4.1† 86‡ 67 26 7All Practices Non-Md 45 15.0 2.3 23.6 31* 3.6† 86‡ 73 22 5
* p=0.38 (Mantel-Haenszel test)
† p=0.45 (Mantel-Haenszel test)
‡ p=0.98 (Mantel-Haenszel test)
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TABLE 2
Compliance Data
n
Age
@ Tx
Start
Tx
Time
(years) # of Appts
# of
Broken
Appts
# of
Broken
Appliances
# of Poor
OH
Comments
% Cases >3
Broken Appts
% Cases
>3 Broken
Appliances
%
Cases
>3 Poor
OH
Med 3 12.7 2.2 19.7 0.0 0.0 0.3 0 0 0Practice #1 Non-Med 3 13.7 1.5 16.7 0.0 1.0 0.3 0 0 0
Md 5 14.3 2.1 22.4 2.2 1.8 0.8 20 20 20Practice #2 Non-Md 5 18.1 2.2 20.2 3.2 2.2 0.8 40 20 20
Md 5 13.1 2.3 22.6 1.6 3.4 0.4 20 60 0Practice #3 Non-Md 5 12.3 2.1 19.8 2.8 3.0 0.8 20 20 0
Md 7 11.8 2.2 22.6 1.3 4.3 0.6 14 28 0Practice #4 Non-Md 7 12.7 2.4 23.7 1.6 0.9 0.9 14 0 14
Md 3 14.3 3.2 28.0 4.0 4.0 1.3 33 33 0Practice #5 Non-Md 5 21.5 3.2 31.6 1.2 2.0 0.6 0 20 0
Md 5 15.4 2.8 27.0 4.2 5.2 2.2 40 60 20Practice #6 Non-Md 5 12.0 3.4 29.8 3.6 6.4 3.6 40 100 40
Md 5 12.8 2.2 21.2 1.4 2.8 1.0 0 20 20Practice #7 Non-Md 5 13.4 1.9 23.2 0.4 3.0 0.2 0 40 0
Md 5 13.3 2.4 22.4 1.0 5.2 1.0 20 60 20Practice #8 Non-Md 5 17.5 1.8 17.2 1.4 5.4 0.2 20 60 0
Md 5 16.0 2.9 32.0 1.8 4.4 0.6 20 40 0Practice #9 Non-Md 2 12.5 2.3 32.0 3.5 3.5 0.0 50 50 0
Md 43 13.6 2.4 24.2 1.9 3.6 0.9 44* 86† 21‡All
Practices Non-Md 42 15.0 2.3 23.6 1.9 3.0 0.8 45* 79† 24‡
* p=1.0 (Mantel-Haenszel test)
† p=0.81 (Mantel-Haenszel test)
‡ p=0.33 (Mantel-Haenszel test)
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